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Mathematics

General Instructions

e Working time — 55 minutes

e Write using black or blue pen

Board approved calculators may be used
e All necessary working should be shown
Start each question in a new booklet

Student Number

Total marks - 48

Attempt questions 1-3
All questions are of equal value
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Total marks — 48
Attempt Questions 1-3
All questions are of equal value

Begin each question in a NEW booklet. Extra writing booklets are available,

Question 1 (16 Marks)

@

®

©

For the parabola, (x+1)* =32(y—3), write down:

@) the coordinates of the vertex

(i)  the focal length

(iii)  the equation of the directrix

(iv)  the coordinates of the focus

(v)  the equation of the line through the focus parallel

to the x-axis. (i.e. the latus rectum).

A parabola has equation y*~12x =24,

@) Express this equation in the form (y—k)? = 4a(x~h).

(i)  Find the coordinates of all points of intersection of
the parabola with the x and y axes.

6] Show that the eqﬁation of the locus of a point that moves
so that its distance from the point A(2,1) is twice its distance
from the point (~4,-5) is:
x4+ 12x +y* +14y =53,

(i)  Describe the locus geometrically.
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Question2 (16 Marks)  Start a NEW booklet.
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Differentiate with respect to x:
@ x*—6x+8
(ii) (1—x+x*®
(i) %
. 1
™ 5o
2
X
™
d 3 2
Show that Ex(x +1)° =(x+1)*dx+1)
. . x+h)— f(x)
Use the definition of the derivative f (x)= Lgr&ﬂ—zf—
to find the derivative of the function f(x)=x?+1.
@) Find the gradient of the tangent to the curve y =+/5—x? atx=1.
(if) Hence, find the equation of the tangent at x = 1.
Find the point on the curve where the tangent has gradient 0.
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Question3 (16 Marks)  Start a NEW booklet.
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Evaluate 2 w1,

n=2

An author writes a manuscript, so that on the first day she writes 54 pages,

on the second day 36 pages and on each day after, she writes % the number

of pages of the preceding day.
® How many pages does she write on the 6™ day?

(i1) What is the maximum number of pages she will write?

The third term of an arithmetic series is 7 and the seventh term is 31.
Find the 50" term.

For what values of x does the geometric series (5 + x) +(5+x)> +(5+x)° + ...

have a limiting sum?

A car dealership has a car for sale for a cash price of $20 000. It can also be

Marks

bought on terms over three years where interest is charged at the rate of 1% per month
on the balance owing for that month. Repayments are to be made in equal monthly

instalments of $M/ nyh/t}g first repayment applied at the end of the first month.,

IEDL applicc at the =Y
A customer agrees to buy the car on these terms. B
Let $4,, be the amount owmg at the end of the nth month.

6 Find an expression forA

(iiy  Show that A, =20000(1.01)* - M(1+1.01).
(iii)  Find an expression for 4.

(iv)  Find the value of M.

(v)  How much interest has the customer paid over the three years?

End of paper
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